The mesophase of parenteral fat emulsion is both substrate and inhibitor of lipoprotein lipase and hepatic lipase.
Six 10% and 20% parenteral fat emulsions were separated by centrifugation into two fractions: (1) a supernatant containing the bulk of triacylglycerols (Tg) as fat particles stabilized by phospholipids (PL); and (2) an infranatant, called mesophase, consisting essentially of PL (one third of the original PL in the 10% formula, one sixth in the 20% formula, in the case of emulsions containing 12 g PL.L-1) and small amounts of Tg and free sterols, probably in the form of liposomes. The lipolytic enzymes, lipoprotein lipase (LPL) and hepatic lipase (HL), involved in the Tg-rich lipoprotein clearance, hydrolyze both types of particles, although Tg-fat particles are their preferred substrate. Inactivated serum (providing apo C-II) is needed to ensure the maximum LPL hydrolysis rate of both types of particles. It partially inhibits the HL activity on the mesophase. Substrate of the lipolytic enzymes, the mesophase, is also an inhibitor of their activity, the inhibition being directly proportional to the amount of PL contained in the mesophase. This inhibition is of uncompetitive type. For LPL, it seems that the mesophase acts on a site distinct from that of the apo C-II binding site. These results partly explain the low PL clearance after a fat emulsion infusion. But in particular, they help to explain the lower clearance of a 10% emulsion (larger PL excess) compared with a 20% emulsion (with the same amount of Tg, but less PL excess).